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Abstract: 
Parity is associated with a significant reduction in breast cancer risk. Identification of the key pathways altered by parity will provide novel molecular targets for the development of chemo-protective agents. Radiation is a potent carcinogen in the mammary gland and causes mutations through its ability to induce DNA damage, as well as through its ability to induce “bystander effects.” These bystander effects have been shown to be tumor promoting in immortalized cells and they involve the modulation of various growth factors required for stem cell maintenance.  We hypothesized that we could identify specific genes involved in parity-induced protection by examining gene expression responses of normal breast tissue from parous and nulliparous women. 
Methods: Women undergoing elective reduction mammoplasties were asked to enroll in our study and donate their excised tissue. Small portions of this tissue were put into tissue culture for 24 hours and then exposed to 5Gy of radiation. Subsequently, the tissue was left in culture for an additional six hours to allow for uninterrupted changes in gene expression. Finally, the tissue was fixed for immunohistochemical analysis or RNA was harvested for microarray analysis. 
Results: A SAM analysis revealed a loose 200 gene signature which showed differential transcriptional responses between parous and nulliparous women in response to radiation. Breast tissue harvested from nulliparous women showed the most striking changes with an increased expression of 80% of genes in response to radiation whereas tissue from parous women showed no change or decreased expression of these same genes. The other 20% of signature genes were strongly down-regulated in tissue from nulliparous women in response to radiation, while they were up-regulated or remained unchanged in parous tissue. Many of the genes which seem to be inversely affected by radiation indicate that permanent changes caused by parity involve pathways that regulate tissue homeostasis, wound repair, as well as DNA replication and repair. For instance, transforming growth factor-beta (TGF-() is a multifunctional cytokine which regulates both tissue development as well as repair processes.  The data obtained from the microarray indicated that in nulliparous women, the expression of the type III TGF-( receptor (T(RIII) is reduced in response to radiation. Reductions in the levels of T(RIII are interesting as it is down-regulated in a wide range of human cancers, including breast cancer, and re-expression can inhibit cancer progression. Our current work is aimed at verifying these microarray data utilizing quantitative real-time PCR analysis to measure mRNA expression levels and IHC to assess cellular protein levels.  Taken together, these findings suggest a putative mechanism by which a full-term pregnancy conveys its protective effect against breast cancer.
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